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(54) OPTICAL FILTER 

(57)Abstract: 

PURPOSE: To obtain a nonlight-emitting type optical filter 
using a RED material which consumes low electric power 
and is suitable for a visible ray region by forming such a 
reversible system that silver from silver salt is precipitated 
on an electrode or dissolved by driving and controlling 
electrodes facing to each other. 
CONSTITUTION: This optical filter 10 has transparent 
substrates 4, 5 which constitute a cell as a display window 
and working electrodes 2, 3 on the inner surfaces of 
substrates facing to each other. At least one of the 
electrodes acts as a coloring electrode or color-erasing 
electrode, counter electrodes 6 are provided to serve also 
as spacers. A RED liquid 1 containing silver (complex) salt is 
sealed between electrodes 2, 3. One of the electrodes 2, 3 
is used as an anode and the other is used as a cathode. DC 
driving voltage is applied between these a specified time to 
cause oxidation-reduction reaction of silver (complex) salt 
on the cathode side to precipitate Ag. Thus, a transparent 
state is changed into a colored state. By precipitating Ag on 

the electrode, a specified color (depending on the silver complex salt used) is observed through the 
display window and the RED can be used as a filter material. 
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[0 0 6 6] M5 (^7v^A«Q.3i£iSUfc I TOSffi 
Sffl^dSiB^b©®)© 

JiaSlJgtCffl^JtREDiStt, JgfiSiLTT-fch-HJ 
JWSfflK Ag I lOOiM , Nal 500iM , f h5X 
^;V7>^— ^A/^— i?u V— h (Tetraethylammoniuiiip 
erchlorateXKT, TE AP bWt%>. ) 10mM£i§#3 

-t*fct>roa>e.fcoTnfc. no, Pd 

(6) , Pd(10)*ffl^. #Sg*ffitCffl». *t«tCffilS£ 50 


#M¥7-5 4 9 7' 

i2 

[0 0 6 7] Bil&lCB^EPJDmE«:fflV^. 
fflV>fe«^WJ)D«)E(vs. Ag wireXOBijfett^oatJ 

-800nV(500insec) 
0 mV(lsec) 

[0068] zammmnttzm^ 2s®»k>mi 

T, ^ffl«ffi±lC«fffitfeAgKlC<tS2ffl*©Sl^«: 

[0 0 6 9] ftmnmtLT I TOliMffiSScfcffll^.!: 
#©3ia*©^fl:$014lC, fPffl«ffitbTPd(6) £ 
m>fci:#CDt)©£|gi5IC, ftU8«ffii:LTPd(10)£ 

ftffli'77lt 350~800nnCDifififfi«lcRlbTiBiJ^5: 

[0070] -t-rojg*, 1 Tom!fficofc©iiinjffi«)j4ir 
i5V>T. Kg 460nmf*iBlC2%g«CDffiiK^fc o ^ : c0|- 
2tU /t^^^ASD.JISJgLfcfcOlco^Tfj:. -800b 
V tV^Jtt!lEW<B;«l£ETCOm«TlrJ:0. Pd(6) T45~ 
65?S, Pd(10)T68~84%OTjIjKat;&D. 

[0 0 7 1] «±C01S*A^. I TO±IC#^Ufc/^ 
>">Aa)SIC t fc0Ag©flTai^S8^#<^bU Ag 

[0 0 7 2] mm8nm-+i&nffi.m^omw>) 

V*=f-)\>Z.)\>S>*i/V (DMSO) ^1^3>i7{k®50mMS 
3Viti-bV>& 50(Mtmzm»^^. MTtmtVX 
7X=i;Ptf>K (As A) £ 100iM&#3-tt£'bW£R 

& I TOSi) , *fffi (J8SD . coffl 
ESn*:«M<b^-tr^lrREDttS:?E*U, 

[0 0 7 3] SUS&fffiWlC. ilif^a^?*; hSrffl 
l^TCV (+>-'f^U>yi'#^^>^ h'J-) 9l££fT 

MssfStu^. -is-roiie*, *ft^n*54i.7oie/ciD 2 . 38.7 

y h$ffl^T«SS*JfflHC<k-5.REDS^e.roffi(0«Tdl 

[0 0 7 4] IPS, £«8&f;: e fc£ffl<7)$Tttk S«$iSS* 
^tUTTIB»S2Rt;^3 (1317) 
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13 

[0 0 7 5] 

£2 






1) 

-10. 0 

1. 0 

10. 0 

2) 

-5. 0 

1. o 

5. 0 

3) 

-3. 5 

5. 0 

1 7. 5 

4) 

-2. 0 

1. 0 

2. 0 

5) 

-0. 5 

1. 0 

0. 5 


[0 0 7 6] 

S3 

($8©*g#©fc»©B»)*fc : S*»Efi-HS*i*«) 20 




HJWSIBKsec) 

«aa(»c) 

1) 

+ 10. 0 

1. 0 

1 0. 0 

2) 

+ 5. 0 

1. 0 

5. 0 

3) 

+ 3. 5 

5. 0 

1 7. 5 


[0 0 7 7] COKfttt*fflt>fct*0*iRaiafcBl/ 30 

x. *©aa*o*ft*aiBi i i/fcy7 7*Hi9fcs , r. 

5 s - 0.5sec SfCfToT^O, i5ck^ 

[o o 7 8] mi (&nmm-^Mm^m^<ofsm) 

feffl^fc. «tLTTEoa4Rtf*5 (H18) 
[0 0 7 9] 

4? 
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3E4 




Uttttl-Kiec) 


1) 

-0. 5 

1. 0 

0. 5 

2) 

-2. 0 

1. 0 

2. 0 

3) 

-3. 5 

5. 0 

17. 5 

4) 

-5. 0 

1. 0 

5. 0 

5) 

-1 0. 0 

1. 0 

10.0 


[0 0 8 0] 

<«©i$&©fc»©B»)*fc : ft*«£fc^»*8£*0 




««SM(sec) 


1) 

+ 3. 5 

5. 0 

1 7. 5 

2) 

+ 5. 0 

1. 0 

5. 0 

3) 

+ 1 0. 0 

1. 0 

1 0. 0 


[0 0 8 1] B20(zajS$o5^fl:(Dy7 7^-r. cro 

sf7yb®19tmm> •x-^S:0.5secttlC«#Lfc'bro 
tt, -f-OiaoDBftjiOt)© (0)6) 

snst>ro© (Sia*2o%^©sijii^rfl : S3 4.5-5.0 

[0 0 8 2] «±©«k^trLT» 2SSi©B»i££:fflV> 
Sffl V J & 9 #&©3ig*©g*ffiT t ttS B 5 

[0 0 8 3] S&t. d©28B©B»8s&ffi^T**T 
t£AgB©»ffiS;££l!«^B«& (S EM) (CfcO 
BSbfciSS** B7©tt«aB-»B*«B^©B»B* 
fflHfct*ffl«rfflAg«l4J!S©B»tfe (016) (Ctt^T 

[0 0 8 4] M8 (fit^MtxXH) 
0J6, 09 7©2«B©BfM£«fflV>T, (ffl© 
tfffl, »B) fcm>T©»Att**B"r*fc»© : F«7 l 
Xhfcfr^fc. -^©<eift> «6©B»«6-C» 800U-f ^ 
Jk 0U 7 ©B8>8;T*310001M £ MA±.01lk K> 'M V W "J 

[0 0 8 5] ftoT, BttBB&V^3t«cTttM6©B 
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(9) 

15 

*«Effl^{S*i«filOK»i6*t*«ir*0, tit. mio 

[0 0 8 6] «9 GB7cJBoa9*f6*»«©»«) 
*t€f, W»CTB©aiOJ:5K:a9* (h) 

2 I- ->I 2 +2 e" • • • (SI) 

[0 0 8 7] l/*U 3^^J:0t>IS«PKft3l7C«eo # 

fiv>B*»***fcfiA*^&;ifcfcJ:D, i2<z>tffffl£«i 

[0 0 8 8] BP** «6-eJ£^fcREDjSjK(C«, 7X 
3*lf>B#*ffS*l"CV>***, 7X3JHf>B«tt* 

[0 0 8 9] *fc, 7X3jVb'>8l:^T 

fit, B^B£sanrrs#&* *fmi2 0 

[0 0 9 0] W10 (IBlRT^^^AjfiCOaSlIDSa*) 

AS!t#fc. W6Ti^REDSl:fb7^7> 
^n^A/^— &u\/— h (Tetrabutylannnoniuinpercblo 
rate) (TBAP) * 300mHSJDL^:t>©T, 1.6mAT 
108>fffl> (SSLfittl6inC) T©ffi©*Tffl£lt*fc 

£g<Dm®m<Dmt<D>f 77 *mi\z7jk~?, tit. B22 

JCBRREDjKTBBRT^-^AittSaSllPl/ft^RE 
D«*fflV>T, 2. OmATlO^K, £S8S («a*tt20i 

[0091] cn6©is*^&»*a<k3c» 40 
#*£>n£ (H2iox^^ h;vTfo«fffl***e, 20000 

\tW$ 100%T*ofc. ) c 

[0 0 9 2] TEO±5fC ttcoimlRT^-^ 
£B£U H23-B26fc*©»**»l/&. 50 
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16 

[0 0 9 3] B23:«6TfflVifcRED«fcf-h7^ 
;!/7> : E^A> f DYi' H (TetrabutylammoDiumbroini 
de) (TBAB) £ 300nM6mUfcfc©T, 1.6mAT10 

[0 0 9 4] 024 : W 6 Tffl V^cR E D^tl^ h ^^f 1 
;i/T>^^^A-f H (Tetrabutylammoniumiodid 
e) (TB A I ) * SOmmmLtzW?, 1.8mAT10#> 
B, £«»£ («aS«18nC) TOffiOtfrffi^^^t^ 
OBWOXflS. 

[0 0 9 5] B25:fl6TffiV^REDBtCT-h?^9- 
;V7> ; tr.^A'\*-y*7;^D7*X7x-h (Tetra 
bu ty 1 ammon i umhexa f 1 uor ophospba t e) (T B A H F P ) 
£ 3OOniM&iDUfc'&0T> 1. 9mAT10g>ffl, 3£S8E (« 

[0 0 9 6] B26:ifl6TffiVifcRED|S^T-h7^ 
;i/7>t-»)Af h77Mn#l/- h (Tetrabutyla 
mmoniumtetrafuluoroborate) (TBATFB) £ 300mM 
BUnLfefccrC, 2. OnATlOfWH* «ft*l420 
fflC) -POB0)«Tffl*tt*fci:#oaia*©»b. 

[0 0 9 7] £tt&0tt***Sfe, ^«»H(hUT± 

ttTfcB-r*«B«*fiTS**J:t* t T*fc (fit, 
B23©5 f -*tt, «««« l.aBAT»*lCt>***>6'fA 

5fcco<h&:bft£o ) . ZOZfcfcJ;?), affiled* 
[0 0 9 8] R±, *BW©*K««RWl/fca*, ±» 
[0 0 9 9] Bjttf, ±aiftRED«»©li*RR 
[0 10 0] ITOfS/^->m^7^ 

ts*±«bfc«>©fcB*sn*ci:»4a^. mk\i, v 

U #»«B««iC»!ti:4RED*<D-feJPS»«LTa6 
[oioi] Sfc, *BBC**3IE*7-f;^tt, 4*» 

14, CCD©**»DB*ttC»* #B3C»B. BKtt 
«T¥BB»«*«BBBB»«)3«BB»tl/TfelK 
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17 

[0 102] 

ffi&SS*?-* R E DfSS3t^«8803tfii««5©fc»0 

[0®CDfgi|£&i»W] # 

[02] H**7^;^®«S:Brt?»S. 
[0 3] B«*7-f I TO«S/^-> 

0T&*. 

[04] H*#«©3tt#7-r;V*©««IKfflfH-C**. 
[05] *»W©»lHIK*«'r*RED*tPKDCV 

[0 6] H*||«C!>jt*7-f ^*©«flWOBttP«EE5C 

«k*aa«fcft5Ki"x^* mvbt**. a? 

[0 7] B*«MlC*»*«f3e«ffiT©RED*©38ia 

$£{fc£^rx^ hw*^. 

[0 8] HSW««C*»*««H«BtttT©REDJi[0 
[0 9] H*JS«C*tfS«<0»je«ffiTORED«(D 

aaaMEfts^rx^* hwr^s. 

[010] H*««lC*tt*«0«)e«ttT©RED«0 

aaMMbs^-rx^ mvbt?**. 

[011] H*JS«{r*»««©»)e«*tTORED«© 

[012] H*i»f«c*^aKt«o»S«<a:'CORED 

[013] H*lS«K:*ViT«***B»lLfct*©« 

BcMKMSMbs^-rx-** hw*^. 
[014] ra**wfc43ViT««*afflfflai/fct#<oR 
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ED«oaa*«ft*s-rx^^ mwbtc**. 
[0i5] Hsaswt*viT«a*affifflaLfct*oR 
ED«oaa»*ft**-rx^^ mwbt**. 

[016] R*lS«!C*ViT««ft«B«aL&t*OR 

ED«©aa»*fls**t*x^^ h^bt**. 
[017] H*iiifliic*»**«B»*aEft»-ry77T 

[018] H**«li*»*«0«BK»*ttft*-ry5 
[019] 017(DB»I^ffilI*5tt^RED?S<7)aa^«ft 

ftSTx^^ mi^bt**. 

[020] B180B»^rftfc*»*RED«[©aa«fl: 
£^TX^ MWBTSS. 

[021] H*ttWfc*»S»S«ttT©RED»<Daa 

*©«fls**-rx^^ h^BT**. 
[022] mmmm^z^xm^ry^^A^mmL 
ft^a^oREDisoaa^afts^-rx^^ k^bt 

[023] H*llifl|fc*»*ttS«ffiT©RED«EOaa 
•©SMbSS-fX^ h;V0T&£. 

[024] H*n«c*»*»fim«troRED«©aa 

[025] R*IS«|fc*tf*»te**S[-C©RED«oaa 

$<o£fl:£^rx^ MMaT»s. 

[026] H*JfiWH45tf*»3£«ffiT©RED«(Daa 
MF90IM] 

1 . . ■ RED* (Mft6*M0 

2, 2a-2e, 3, 3a-3e - • • I TO^S 

4, 5 - • (aws«) 

6, 6 A, 6B • • **fffi 
7 • • • X^—tf 
8 A- 8 F • • • Wg 
10- • -#*74JV* 


[01] 


^ au rTof-fe ) 


| 5t 


(rrotffl**) 


su 


i(rct>ao 


UtTOtfe) 
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[05] 


< 



msoo.v 


30mV /sec 
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-1500mVC120sec3;-2.0mA 


4 00 


500 600 
WavelengthC 


600 700 
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9 7 



2000mVC120SBD];2.4mA 


. 50E 680 700 
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H 20-: 

SI i«i 


AgLNoIJEAPU 00:500 :10mM) 

-SOOrnV, FOOwscc ~ Or»V, 1sec 
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700 
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CHI 8] 

Ag wnie Ag erase 
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[02 1] 


• Agl SOmM.Nal 500mHAsA IQOmM.TBAP 300mM/DMSO 



500 600 
£ Wave length (nm? 


700 
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[024] 
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